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The growth properties of mammalian cells in culture are thought to reflect the cor responding properties in vivo ( 1 , 22) . ~e l1 1 i nes that have "tjght" growth regulatory-properties in culture generally do not give tumors when injected back into animals (1) . Balb 3T3 A31 mouse fibroblast cells exhibit 11 tight" growth control in culture, but when transformed by SV40 virus their growth potential in culture under a given set of conditions increases as does their ability to form tumors in animals (1) . These observations suggest that an understanding of the mechanisms for the regula ...
ti.on of growth of mammalian cells in culture will be relevant to growth control in vivo.
One of the elements that has been shown to play a roll in the regulation of growth of mammalian cells in culture is serum. Holley and Kiernan (9) found that the concentration of serum in the growth medium determined the ·final cell density of both transformed and non-transformed mouse 3T3 cells in culture. This final cell density or saturation density was much higher for transformed cells than non-transformed cells at a given serum concentration. Nilausen (17, 20, 24) and it has been postulated that the growth of non-transformed cells is controlled by a restriction point in G 1 that is sensitive to suboptimal growth conditions (15) .
The effect of limitation of serum or other medium components on the growth ·of transformed cells has not been clearly defined. There is some evidence that as a population of transformed cells reaches its saturation 
MATERIALS AND METHODS

Cell Culture Techniques
The cells used i'n this study were obtained from Helene Smith. of the Naval Biomedical Laboratory, Oakland, California. Balb 3T3 A31 was cloned prior to use in these experiments to give the derivative, Balb 3T3 A31 HYF.
FNE is a derivative of Balb 3T3 A31 which has been transformed with SV40 virus. It· is producing SV40 T-antigen and unlike Balb 3T3 A31 is highly tumorigenic when injected as a suspension in newborn Balb/c mice 1 .
It was passaged nineteen times as described below before use in these experiments.
Both cell lines were carried in 100 mm plastic dishes (Falcon, Oxnard, Calif.) and incubated in a 10% co 2 incubator at 37°. Figure 2 shows that the growth of Balb 3T3 A31 HYF and FNE is dependent on the concentration of serum in the medium. As the serum concentration increased, the doubling time of the population decreased (Table 1 ) and the saturation density increased. The doubling times in Table 1 were computed from the cell counts using a least squares curve.fit program. Only values 0 0 - There appeared to be some cells with a DNA content of G 2 :M cells even at low serum concentrations. It should be pointed out, however, that binucleated or aggregated cells would be recorded as having a. DNA content equivalent to G2+M cells. However, if aggregation or multinucleation were affecting the results, peaks representing higher multiples of G 2 +M should be present in the histograms shown in Fig. 3 . The absence of these peaks suggests that the G 2 +M peak is not contaminated with a significant amount of aggregates or multinucleates. These ~alues are given in Table 2 and indicate that although the doubling times were identical for a range of serum concentrations, the average residence times vaHed. As the serum concentration increased, the value for G 1 decreased and the value for S increased. The average residence time for Understanding the mechanism of growth control becomes particularly important when considering malignant cells. Analysis of the growth properties of malignant cells in vivo suggests that they do not nece~sari-ly grow with a shorter doubling time than normal cells, but appear to be able to grow under conditions where .normal cells will not (11) . Under such in each of the cell cycle phases is also lengthened ( Table 3 ). As the concentration of serum in the medium dropped to 0.4% or lower, the population accumulated in G 2 +M. It is important to note that these effects of ~erum on the length of individual phases of the cell cycle of FNE were seen
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at serum concentrations so low that Balb 3T3 A3l HYF did not grow significantly.
Thus, it is possible tnat serum may affect the average residence time of Balb 3T3 A31 HYF in the cell cycle phases other than G 1 , but at concentrations where this effect may occur the population has become quiescent in G 1 .
The cell cycle distributions at the saturation density of Balb 3T3 A31
HYF indicated that no matter what the concentration of serum .in the medium, the cells stopped growing by becoming quiescent inG 1 . FNE, on the other hand, did not become quiescent at its saturation density, but continued to traver~e the cell cycle.· Microscopic observations indicated that at saturation density dead floating cells were accumulating. H1F analysis of the float)ng cells indicated that death had occurred predominately in G 1 .
These studies indicate that at serum concentrations where Balb 3T3 A3l .
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